In the previous paper,1} wereported on the formation of 2,3-butanediol stereoisomers (R and meso) in Bacillus polymyxa through the action of two kinds ofenzymes. One was a previously known enzyme, /^-butanediol dehydrogenase (EC 1.1.1.4), which catalyzes the reversible reduction of acetoin to butanediol, and the other was a new enzyme, designated1* as NADPH-linked diacetyl reductase, which irreversibly reduces diacetyl to S-acetoin. This paper deals with the purification and some properties of this new enzyme. B. polymyxa IAM 1 189 was cultivated, using the same procedures as those previously mentioned, under aerobic conditions.1} Preparation of a cell-free extract and assaying of the enzyme activity (in 0.2m phosphate buffer, pH 6.0) were-performed in the same ways as previously mentioned,1>2) unless otherwise stated. Protein was estimated by the method of Bradford.3* Purification of the enzyme was conducted as follows. All procedures were performed at 0~4°C, and 0.02 m sodium phosphate buffer (pH 7.5) was used throughout. To remove nucleic acids, the cell-free extract (53ml) was treated with a 0.1 volume of a 2%(w/v) protamine sulfate solution, which was added dropwise with stirring over 30min. The resulting precipitate was removed by centrifugation (14,000xg) for 20min. The enzyme solution was brought to 30%saturation with ammoniumsulfate. The precipitate was removed by centrifugation, and then (NH4)2SO4 was added to the supernatant to 60% saturation. The precipitate was collected, dissolved in the same buffer and then desalted on a column of Sephadex G-25. The desalted enzyme solution was applied to a DEAE-cellulose column (2.2 by 22cm) equilibrated with the same buffer. After washing with 200ml of the equilibrating buffer, the column was eluted at a flow rate of 50ml/hr with a linear NaCl gradient (2 volumes of 500ml, 0 to 1m) in the same buffer, and 10ml fractions were collected. Tubes containing significant diacetyl reductase activity (fractions 40 through 51) were pooled and concentrated by pressure dialysis (UK-50, Toyo Roshi), and then the concentrate was desalted on a column of Sephadex G-25. The resultant enzymesolution was placed on a Blue Sepharose CL-6B column (1.7 by 10cm) equilibrated with the same buffer. After washing with 70ml of the equilibrating buffer, the column was eluted at a flow rate of 18ml/hr with 300ml ofNaCl (0 to 1.5 m gradient) in the same buffer, and 3 ml fractions were collected. Fractions 53~68 were pooled and concentrated by pressure dialysis, and then the concentrate was used as the partially purified NADPH-linked diacetyl reductase. About 21-fold purification was achieved with an overall yield of 16%. A summary of the purification procedure is presented in Table I . The enzyme was stored at -17°C until use. The molecular weight of the enzyme was estimated by gel filtration on a calibrated column (1.6 by 74cm) of Sephadex G-200, according to the method ofAndrews.40 A molecular weight of 120,000 was indicated when the elution volume of the enzyme was compared with those of known protein standards ('Combithek' calibration proteins from Boehringer): i.e., the partially purified enzyme preparation (1.9mg protein in lml of the buffer) was applied to the column, which had been equilibrated with 0.1 m sodium phosphate buffer (pH 7.5), and then eluted with the same buffer (flow rate, 4ml/hr). The isoelectric point of the enzyme was found to be 6.1 on isoelectric focusing on a polyacrylamide gel according to the method of Wrigley.5) The enzyme activity was determined in the pH range of 5.2 to 8.5 in 0.2m Good buffer (MES, MOPS orTES). The enzyme showed maximal reactivity at pH 5.8~6.0 for the reductive reaction for diacetyl. The reverse reaction could not be confirmed, even at pH 8.6~10.8. The enzyme was stable, when incubated at 4°C for 24hr, over the pH range of 7.5 to 8.5 in Good buffer. The thermostability of the enzyme was determined by means of 10 min preincubation of the enzymesolution at various temperatures prior to the enzymeassay. The enzyme was stable up to 35°C but rapidly inactivated over 50°C. The effects of various compoundson the enzyme activity were investigated. The enzyme was preincubated for 10min at 25°C with each compoundbefore the addition of the substrate under the standard assay conditions. Only the effects ofcations were investigated in 0.2m MES-(C2H5)4N (pH 6.0). Thiol compounds such as 2-mercaptoethanol and L-cysteine caused 14% and 20% enhancement of the enzyme activity at a concentration of 1 mM,but at 10mMthey showed 19% and 75% inhibition, respectively. Dithiothreitol abolished 12%of the enzyme activity at 1 mMand 34%at 10mM. As to sulfhydryl reagents, TV-ethylmaleimide increased the activity by 31% at a concentration of 1 mMand p-CMB also increased it by 22%at a concentration of0.5 mM.The chelating reagents, EDTA, 8-hydroxyquinoline and 1,10-phenanthroline, at a concentration of 1 mMcaused 8%, 11% and 5% inhibition of the enzyme activity, respectively. Among the various cations tested, as chlorides,
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